Purification and characterization of the chaperonin 10 and chaperonin 60 proteins from Rhodobacter sphaeroides.
Two heat-shock proteins that show high identity with the Escherichia coli chaperonin 60 (groEL) and chaperonin 10 (groES) chaperonin proteins were purified and characterized from photolithoautotrophically grown Rhodobacter sphaeroides. The proteins were purified by using sucrose density gradient centrifugation and Mono-Q anion-exchange chromatography. In the presence of 1 mM ATP, the chaperonin 10 and chaperonin 60 proteins bound to each other and comigrated as a large complex during sucrose density gradient centrifugation. The native molecular weights of each protein as determined by gel filtration chromatography were 889,200 for chaperonin 60 and 60,000 for chaperonin 10. Chaperonin 60 is comprised of monomers with a molecular weight of 61,000 and chaperonin 10 is comprised of monomers with a molecular weight of 12,700 as determined by sodium dodecyl sulfate-polyacrylamide gel electrophoresis. Chaperonin 60 was 9.3% of the total soluble cell protein during photolithoautotrophic growth which increased to 28.5% following heat-shock treatment. When cells were grown photoheterotrophically or chemoheterotrophically, chaperonin 60 was reduced to 6.7% and 3.5%, respectively, of the total soluble protein. The N-terminal amino acid sequence of each protein was determined; chaperonin 60 of R. sphaeroides showed 72% identity to E. coli chaperonin 60 protein, and R. sphaeroides chaperonin 10 showed 45% identity with E. coli chaperonin 10. R. sphaeroides chaperonin 60 catalyzed ATP hydrolysis with a specific activity of 134 nmol min-1 mg-1 (kcat = 0.13 s-1) and was inhibited by R. sphaeroides chaperonin 10, but not E. coli chaperonin 10. The E. coli chaperonin 60 ATPase activity was inhibited by chaperonin 10 from both R. sphaeroides and E. coli.